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 Metasedimentary rocks in the continental collision zones contain appreciable amount of carbon in the form of graphite, 
carbonates, and fluids (CO2 and CH4). During prograde metamorphism the organic matter will either recrystallize to graphite 
or oxidize to CO2. In the case of carbonate rocks, they may either metamorphose to marbles or will decarbonate to form CO2. 
In an extreme case of metamorphism partial melting of graphite-bearing rocks, the graphite may oxidize to form CO2-bearing 
fluid. However, because of the low solubility of carbon dioxide in granitic melt, the formation of granitic magmas has long 
been considered as irrelevant to the crustal carbon budget. Field observations indicate a predominance of carbon-bearing fluids 
and graphite in the lower continental crustal rocks, especially in the orogenic belts. Thus it is necessary to re-investigate the 
process of carbon recycling in continental collision zones. Here, I present a compilation on the field occurrence, distribution 
and carbon isotope characteristics of carbon-bearing rocks in lower crustal rocks in the continental collision zone of East 
Gondwana and discuss the mechanism of isotopic partitioning in a context of carbon geodynamic cycle.  
 In regionally metamorphosed continental collision zones, such as the Kerala Khondalite Belt (KKB) in southern India, 
Highland Complex, Sri Lanka, Lützow Holm Complex in East Antarctica, carbon is concentrated as graphite disseminations in 
supracrustal metasedimentary sequences comprising of high-grade metapelitic and psammitic gneisses. Graphite also occurs as 
vein deposits in such regions, derived from the deposition of fluids. Another important reservoir is carbonate rocks which form 
marbles. In addition to these sources, carbon also occurs as fluids such as CO2 and CH4 in metamorphic rocks depending on 
the redox conditions. The origin of these fluids have been a subject of debate ranging from a local source such as 
decarbonation reactions, oxidation of graphite etc. to distant deep mantle derived sources. During high temperature deep 
crustal metamorphism partial melting of graphitic metapelites are observed, where aggregates of coarse-grained graphite occur 
at the contact between leucosome and restite, whereas in the restitic portions fine-grained disseminated graphite remains. 
 A compilation of available carbon isotopic composition 
of various carbon-bearing crustal materials such as graphite, 
carbonate and fluids in high-grade metamorphic rocks indicate a 
large spread of 13C values (Fig. 1). In addition, the carbon 
isotope zonation observed within single graphite grains record 
partitioning of carbon isotope during reductive deposition from a 
COH fluid pooled in fractures and melt-rich domains, suggesting 
the movement of carbon in the continental crust. The observed 
carbon isotopic variations in graphite from various lithologies in 
the continental crust suggest that the carbon isotopic 
composition can be significantly modified during anatexis. 
Furthermore, these results have important implications on the 
carbon geodynamic cycle in crustal regimes. 
 The examples considered here are typical anatexis for 
occurring in the continental lower crust in the presence of 
graphite-saturated COH fluid. The progress of melting in the 
presence of graphite saturated oxidizing fluids (CO2 + H2O) or 
reducing fluids (CH4 + H2O) will preferentially partition the H2O component of the fluid to form the melt. Consequently, 
respeciation of the fluid will commence with the precipitation of graphite according to the model reaction of mineral 
assemblage A + GCOH (fluid) = assemblage B + melt + graphite. The finding of skeletal graphite growth over pre-existing 
idiomorphic graphite crystals in granitic veins, graphite coarsening surrounding melt pockets and the 
13
C enrichment in the 
pristine crystals, advocate a graphite precipitation mechanism. We put forward a hypothesis that during anatexis a subsolidous 
COH fluid is generated (mobilizing carbon) followed by graphite-fluid-melt speciation (re-deposition of carbon). However, 
fluid absent anatexis would not remobilize carbon. Further, it is argued that much of the carbon budget imbalance between the 
subducted carbon and carbon expelled during volcanism can be resolved if we consider the remobilized elemental carbon in 
the form of graphite stored in the crust. 
Figure 1. Histogram showing carbon isotopic 
composition of graphite from metapelitic rocks 
